Theory predicts prey should flee to safety when the fitness benefits of flight meet or exceed the costs. Empirical work has shown the importance of predation risk (e.g., predator behavior, distance to refuge) to prey flight behavior. However, less is known about the influence of flight costs. We monitored nesting Painted Turtles (Chrysemys picta (Schneider, 1783)) to examine their response to a human observer (potential predator) depending on the distance between a turtle and an observer, distance between a turtle and water (i.e., refuge), and nesting stage at the time of the encounter (i.e., searching for a nest site vs. constructing a nest). We found no evidence that the distance to an observer influenced flight decisions. However, turtles were less likely to flee as the distance to water increased, and turtles already constructing nests were more likely to continue nesting than those still searching for nest sites. Turtles that traveled farther from water and that were constructing nests may have continued nesting because they had invested considerable energy and were close to completing oviposition. Thus, the fitness benefits of being closer to successful oviposition may outweigh the costs of increased vulnerability to predators during this important and vulnerable period of reproduction.
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Introduction
The ability of an animal to assess predation risk and behave accordingly has important fitness consequences Martin 2000, 2001; Persons et al. 2001) . However, risk can vary depending upon environmental context (e.g., predator behavior, distance to refuge) and individual activity (e.g., foraging, sleeping). Dynamic investment in antipredator behavior allows animals to respond to such extrinsic and intrinsic variation in risk. Individuals benefit by reducing predation risk, but they must balance costs such as loss of foraging or reproductive opportunities (Dill and Fraser 1984; Lima and Dill 1990; Heithaus and Dill 2002) . For example, elk (Cervus canadensis (Erxleben, 1777)) prefer grassland habitat that increases foraging efficiency when wolves (Canis lupus (L., 1758)) are absent, but occupy wooded habitat to reduce predation risk when wolves are present (Creel et al. 2005 ). In addition, although bluegill (Lepomis macrochirus (Rafinesque, 1819)) foraging efficiency is highest in pelagic habitat, juveniles migrate to littoral vegetation to reduce predation risk by largemouth bass (Micropterus salmoides (Lacepède, 1802); Werner and Hall 1988) . Thus, animals can assess environmental risks and benefits and should behave accordingly to maximize fitness tradeoffs.
During direct encounters with predators, prey must decide to remain in place or flee to safety. Theory predicts that animals are more likely to flee as the risk of predation increases, and that such flight decisions should maximize fitness (Ydenberg and Dill 1986; Cooper and Frederick 2007) . This theory has been well tested by measuring flight initiation distance (FID), which is the minimum distance a prey animal allows a predator to approach before fleeing. This measure indicates how prey perceive risk. For example, prey typically have longer FIDs when farther from refuge sites (Dill and Houtman 1989; McLean and Godin 1989; Dill 1990; Bonenfant and Kramer 1996; Stankowich and Blumstein 2005) , presumably because risk is higher under such circumstances and increasing FID permits them to reach safety. Moreover, FID is influenced by other extrinsic factors, such as habitat (Martin and López 1995; Blumstein et al. 2004; Cooper and Wilson 2007; Camp et al. 2012) , group size and composition (Dill and Ydenberg 1987; Ebensperger and Wallem 2002; Laursen et al. 2005; Ciuti et al. 2008) , predator speed, size, and direction of attack (Kramer and Bonenfant 1997; Cooper 2006; Stankowich and Coss 2006; Cooper and Whiting 2007; Cooper and Stankowich 2010) , as well as intrinsic factors, such as experience Reimers et al. 2009 ), sex, body size and condition (Capizzi et al. 2007; Cooper 2007; Gotanda et al. 2009 ), and stress (Seltmann et al. 2012) .
Most FID studies focus on factors likely to directly influence the ability of prey to flee effectively. Less work has focused on factors that influence the costs of flight, such as the loss of foraging or social opportunities. For example, after fleeing from predators, male great snipe (Gallinago media (Latham, 1787)) return to leks sooner when mating probability is high (Kalas et al. 1995) , suggesting males tolerate higher predation risk when the cost of flight is high. Thus, the loss of opportunity can be great enough to influence how animals respond to risk and warrants further study. Furthermore, most FID studies are conducted while prey are foraging (Lima and Dill 1990) . However, the specific activity an individual is engaged in could be an important factor in balancing flight tradeoffs, especially when different types of activities have different fitness consequences. For example, reproduction occurs less often than foraging, but also has different influences on fitness. Accordingly, prey should tolerate higher risk for activities that have greater fitness benefits than for activities with little consequence to fitness (Ydenberg and Dill 1986; Cooper and Frederick 2007) . For example, male broad-headed skinks (Eumeces laticeps (Schneider, 1801)) tolerate closer predator approaches when a female is present, presumably because of the cost of losing a mating opportunity (Cooper 1997a ).
Aquatic turtles, such as the painted turtle (Chrysemys picta (Schneider, 1783)), are well suited for addressing these issues. Adult C. picta spend most of their time in water or basking on logs and rocks with direct access to water. If disturbed, C. picta flee into water (Polich and Barazowski 2016) and likely perceive water as safe habitat.
However, mature females venture up to 600 m from water to construct a terrestrial nest (Ernst and Lovich 2009) , which increases vulnerability to predators (Tucker et al. 1999; Tucker and Warner 2000) . Nesting excursions for C. picta in Michigan have been reported to last 1.5-23 hours (n = 6, Rowe et al. 2005) , and C. picta in Quebec spend 0.5-4.5 hours from initiation of digging until females leave the nest (Christens and Bider 1987) . Evidence from another freshwater turtle, Emydura macquarii (Gray, 1830), suggests that predation risk increases with distance to water (Spencer 2002 ; but see Refsnider et al. 2015) . Specifically, females nest close to water when fox (Vulpes vulpes (L., 1758)) predators are present, but nest farther from water to increase offspring fitness when foxes are absent. We monitored nesting C. picta to examine their response (continue to nest vs. flee) to a human observer (potential predator) depending on the distance between a female and observer, distance between a female and water, and nesting stage (searching for a nest-site vs. constructing a nest). We predicted females would flee when the observer was close because perceived predation risk should increase as the distance to a predator decreases. We also predicted females would be more likely to flee when farther from water because predation risk likely increases with distance from water (Spencer 2002) . Lastly, we predicted females would be more likely to continue nesting when already in the process of nest construction than when searching for nestsites because considerable energy had already been invested and females were likely closer to completing oviposition. Although many studies use FID to examine risk assessment, we used an alternative method that allowed some females to continue nesting, which was required for our ongoing studies of nesting behavior. After locating a turtle, we marked the location of the human observer with a small stick or rock, visually marked the location of the animal, and recorded the nesting stage (i.e., searching for a nest-site vs. constructing a nest). All turtles either stopped moving (60/67) or immediately fled (7/67) during the initial encounter, indicating they noticed the observer. Turtles that stopped moving remained in place with their neck extended while the observer was in sight, a behavior also reported for box turtles (Terrapene ornata (Agassiz, 1857); Legler 1960 ). Thus, we walked at least 10 m away to a location that reduced our visibility to the turtle, and that was not between or on the other side of a turtle and water, to observe its reaction (for similar methods, see Bateman et al. 2014) . After the female finished nesting or fled, we recorded the response to the observer (i.e., continue nesting vs. flee). We then measured the shortest distance between the turtle and observer, and the distance between the turtle and water to the nearest 0.1 m. Our methodology differs from studies that measure FID because we did not approach turtles until they fled. Instead, we used turtle response (continue nesting vs.
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flee) as a binary dependent variable rather than FID (continuous).
We analyzed data with SAS software (version 9.4; SAS Institute 1997). To test our three hypotheses, we used logistic regression with female response to the observer (continue nesting vs. flee) as a binomial dependent variable and distance to observer, distance to water, nesting stage, year, site, and all 2-and 3-way interactions as independent variables. Non-significant terms were sequentially removed, starting with higher-order interactions, to construct the final model. Year, site, and all interactions were not significant (all P ≥ 0.1114) and were removed from the final model. Furthermore, we calculated phi (φ), the effect size, for independent variables by dividing the χ 2 statistic by n and taking the square root of that value (Rosenthal 1991) . Effect sizes allowed us to compare the relative influence of each independent term on flight behavior.
Results
Distance to the observer did not influence whether females continued to nest or fled ( Fig.   1A ; χ 2 = 1.3108, P = 0.2523, φ = 0.14). However, females closer to water fled more often than females farther from water ( Fig. 1B ; χ 2 = 6.5161, P = 0.0113, φ = 0.31). Turtles that continued nesting (n = 48) averaged 4.6 m (± 0.6 SE) from the observer and 17.1 m (± 1.9 SE) from water, in contrast to turtles that fled (n = 19), which averaged 6.6 m (± 1.1 SE) from the observer and 3.9 m (± 0.8 SE) from water. In addition, females searching for nest-sites (n = 27) were more likely to flee to water than females already constructing nests (n = 40; Fig. 2 ; χ 2 = 11.2339, P = 0.0008, φ = 0.41).
Discussion
The relationship between predation risk and flight behavior is well documented, yet less is known about the influence of flight costs. In addition, most risk assessment studies focus on foraging animals, whereas less is known about flight behavior during reproduction. To address these issues, we monitored nesting painted turtles (Chrysemys picta) to examine their response to an observer depending upon the distance to an observer, distance to water, and nesting stage. We found no evidence that distance to an observer influenced turtle flight decisions. However, turtles were less likely to flee as the distance to water increased and when constructing nests compared to when searching for nest-sites. A possible explanation for variation in flight behavior is that the fitness benefits of completing oviposition once already started (i.e., far from water and when constructing nests) may outweigh the costs of being far from the refuge of water.
An important assumption of FID studies is that predation risk increases as predator distance decreases (Ydenberg and Dill 1986 ). However, we found no effect of distance to an observer. In contrast, other freshwater turtles, Mauremys leprosa (Schweigger, 1812) and Trachemys scripta (Schoepff, 1792), emerge from their shells sooner when human observers are farther away, indicating lower perceived risk as observer distance increases (Martín et al. 2005; Polo-Cavia et al. 2008) . We recorded distance to the observer as the shortest distance during a turtle-observer encounter, but most turtles (90%) froze at that time and made their flight decision when the observer was out of sight. Thus, the distance the observer previously approached may not be as important for risk assessment as simply knowing that an observer is in the area.
Moreover, prior distance to the observer is likely a poor metric for predation risk in this context and system. In addition, any effect of distance to the observer (φ = 0.14) may be overshadowed by the effects of distance to water (φ = 0.31) and nesting stage (φ = 0.41) in C. picta during terrestrial excursions.
Flight initiation distance increases with distance to refuge for many vertebrates (Dill and Houtman 1989; McLean and Godin 1989; Bonenfant and Kramer 1996; Cooper 1997b; Guay et al. 2013 ), but we observed the opposite pattern for C. picta (i.e., turtles farther from water were less likely to flee). Turtles have very different morphologies (e.g., bony shell) from previously tested taxa, but fishes with armored morphologies respond less severely to predators than more vulnerable fishes (McLean and Godin 1989) . Thus, the armored body plan of turtles may contribute to their contrasting response. However, it is more likely that energetic investment in arduous terrestrial locomotion, and presumably being closer to oviposition, increased turtle tolerance of observers. Moreover, most terrestrial predators are considerably faster than turtles, and thus fleeing when far from water may have little to no benefit. Similarly, lizards tolerate higher predation risk when the benefits of foraging Cooper and Peréz-Mellado 2004) and mating (Cooper 1997a; Cooper 2009 ) are higher. In line with this interpretation, turtles constructing nests were more likely to continue nesting than those searching for nest-sites. Thus, the fitness benefits of being closer to oviposition may outweigh the costs of being farther from refuge. Future work that records investment into reproduction on a continuous scale (e.g., time spent nesting) rather than a binary variable (searching for vs. constructing a nest) will give insight into this interpretation.
An incorrect decision in these circumstances can be lethal. Adult C. picta have been depredated during nesting events (Ernst 1974; Wilbur 1975; Rowe et al. 2005) , and this lethal phenomenon has been recorded in other aquatic turtles during terrestrial nesting forays (Ernst 1976; Seigel 1980; Tucker et al. 1999; Spencer 2002) . The turtle's bony shell, while likely to protect against many adversities, therefore is not a perfect antipredator solution. Consequently, the "life-dinner principle" should apply, with the expectation that turtles should prefer to expend energy by fleeing rather than excessively risking a permanent loss of fitness (Dawkins and Krebs 1979) . Thus, our finding of reduced likelihood to flee as distance to water increased suggests the fitness benefits of oviposition must be greater than the risk of depredation under these circumstances.
Important aspects of our study methods and system differ from previous work on risk assessment behavior. We did not approach animals until they fled, as is done in FID studies. Instead, we recorded a binary dependent variable as whether turtles fled or continued nesting after encountering an observer. Recording FID results in each test subject fleeing, hindering further observation. However, our methodology allowed additional observations (e.g., clutch size) to be recorded for another study on nesting behavior for turtles that did not flee. If other studies result in some animals fleeing, the use of a similar methodology to ours can yield insight into risk assessment in that system without the loss of focal data. In addition, turtles and other taxa with multiple antipredator strategies have the option to flee from a predator or use an alternative strategy, such as retraction into the shell. In our study, very few turtles retracted into their shell. Flight was always an option because we did not touch or restrain turtles.
Nevertheless, having an alternative option to flight likely influenced flight decisions. For example, turtles far from water may rely on retraction into the shell as the main antipredation mechanism because the chance of escape by flight decreases with distance to refuge. Future work is needed to parse out the roles of escape likelihood, alternative antipredation strategies, and reproductive investment on aquatic turtle flight behavior.
Risk of predation is an important determinant of prey flight response. Yet, how costs associated with flight, such as the loss of opportunity, influence prey decisions during predator-prey encounters is understudied. Our objectives were to examine the response of nesting Chrysemys picta depending upon the distance to an observer, distance to water, and nesting stage. We show that distance to an observer did not influence turtle flight decisions. However, turtles were less likely to flee as distance to the water increased and when constructing nests compared to when searching for nest-sites. These findings suggest C. picta tolerate higher predation risk when investment into reproduction is high, and provide rare evidence that the costs of flight are important in balancing flight decisions. In addition, our findings suggest the likelihood of escape may influence decisions to flee, particularly for animals that have additional anti-predator strategies such as morphological defense. Future work that examines flight decisions by taxa with multiple antipredator strategies (e.g., porcupine, skunk) and control for the complexity in these systems will shed light on the context dependence of risk assessment behavior.
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Figure 1
Probability of continuing to nest depending upon the distance between a nesting painted turtle (Chrysemys picta) and (A) an observer (χ 2 = 1.3108, P = 0.2523) and (B) water (χ 2 = 6.5161, P = 0.0113) after encounters with an observer. Probability of continuing to nest was estimated using cubic splines (Schluter 1988) . 
